Introduction: Up to 64% of the general population reports experiencing chronic pain,
compression or inflammation that affects the innervated gluteal musculature. In cases of advanced osteoarthritis of the hip with articular pain, primary total hip arthroplasty (THA) is generally indicated (Institut für Qualitätssicherung und Transparenz im Gesundheitswesen, 2018 , Wood et al., 2016 . In Germany, >232,000 of these were first implanted in 2017, making this procedure one of the 20 most frequent inpatient surgeries (Institut für Qualitätssicherung und Transparenz im Gesundheitswesen, 2018).
Germany ranks second in an Organization for Economic Cooperation and Development international comparison, only slightly behind Switzerland (Organization for Economic Cooperation and Development, 2017) .
Factors associated with the experience of chronic pain have been the focus of investigation for many years. Two such factors are obesity and depression.
The incidence of obesity has worldwide socioeconomic significance. In 2016, the World Health Organization (WHO) reported that 1.9 billion adults were overweight (body mass index [BMI] ≥25 kg/m 2 ), of whom more than 650 million fulfilled the criteria for obesity (BMI ≥30 kg/m 2 ) (World Health Organization, 2017) . The obesity rate has tripled over the past 40 years (World Health Organization, 2017) , with an increase of 40% in men and 20.2% in women in Germany between 1999 and 2013 (Deutsche Gesellschaft für Ernährung e. V, 2017). Obesity is associated with multiple comorbidities, including cardiovascular disease, diabetes mellitus, musculoskeletal disorders, depression and an increased incidence of certain types of tumour (Hryhorczuk, Sharma, & Fulton, 2013; Lim et al., 2012) . It is also frequently associated with back, neck, hip, knee, ankle and foot pain (Andersen, Crespo, Bartlett, Bathon, & Fontaine, 2003 ; Organization for Economic Cooperation and Development, 2017).
Depressive disorder is frequent, occurs in 10-14% of the German population (Beesdo-Baum et al., 2017) and can be considered as an independent risk factor for pain, including lower back pain (Häuser et al., 2014) . Pain-related limitation of activity and the subjective feelings resulting from it are associated with depressive symptomatology (Tarakji, Wynkoop, Srivastava, O'Connor, & Atkinson, 2018; Zambon et al., 2016) .
Despite the high frequency of chronic hip pain in the German population, to date there has been no specific study examining the association between chronic and disabling hip pain, and obesity and depression. Therefore, the goal of the current study was to determine if there is such an association, using a representative sample of the German population.
| MATERIALS AND METHODS

| Study design and study participants
The study was designed as an observational cross-sectional study, with level 2 evidence. With the assistance of a social research and marketing company, we were able to identify and enrol a cohort from the German population that was representative of the whole in regard to age, gender and educational level. The inclusion criteria were age ≥14 years and fluency in written and spoken German.
Questionnaires were submitted to 4,448 separate addresses over 2 months, and 2,515 (56.7%) individuals responded and completed them. Reasons for nonparticipation included difficulty in making initial contact (12.9%), refusal to participate (13.7%) and inability to make contact because of vacation absence (1.1%). An additional 0.5% of participants were excluded because of illness and 3.3% were excluded because of incomplete responses.
The study was approved by the ethics commission of the University of Leipzig (Az 092-12-05032012). All study participants were visited in person by a research assistant and given a detailed explanation of the study, after which they gave their written consent to participate.
| Questionnaires
Participants completed the questionnaires and self-reported on their weight, height, marital status, educational level, and professional and social status, as ranked by the index of Winkler et al. (Winkler, 1998) .
The questionnaires incorporated a number of widely used scales.
The validated German version of the Regional Pain Scale (RPS) (Häuser et al., 2010) addresses pain that has occurred during the previous 7 days in any of 19 predefined somatic sites. Pain severity is graded as one of the following four grades: none, minimal, moderate or severe. The persistence of pain over the previous 3 months is also noted. This questionnaire is self-administered and takes 2-5 min to complete.
Acute hip pain was defined as pain that has occurred during the previous 7 days, without persistent pain during the previous 3 months.
Chronic pain was defined as pain that has occurred during the previous 7 days, with persisting pain during the previous 3 months.
Pain was considered unilocular if it involved one of the 19 predefined somatic sites only; oligolocular if it involved 2-5 somatic sites; and widespread if it involved six or more somatic sites. A lack of response was interpreted as the absence of pain.
| Disabling hip pain
The degree of physical disability of participants was assessed using the . Scores changing by ≥10 points were considered clinically meaningful (Snyder et al., 2015) . Disabling hip pain was defined as pain that had occurred during the previous 7 days plus general pain that had occurred during the previous 3 months, graded as level 2 or more on the RPS. If not reported, these values were then substituted with the individual average value.
To assess depressive symptomatology, we used the validated German version of the Beck Depression Inventory for Primary Care, which is widely used in the initial assessment of patients (Pietsch et al., 2012) . The cut-off for possible depression was ≥4
points (Bellis, 1999) . If not reported, these values were substituted with the individual average value. Cohen's classification of effect size R 2 (small 0.01, moderate 0.09, great 0.25) was used to determine ΔR 2 for each part of the regression analysis (Cohen, 1998) . As a general rule, an OR near 1.0 constitutes a poor correlation, whereas an OR greater than 3.0 indicates a strong correlation between the variables (Haddock, Rindskopf, & Shadish, 1998) .
| Statistical analysis
The clinical predictor variables of depression and obesity (BMI <25, 25-29.9, 30-39.9, 40 and above) were used in the regression analysis in a dichotomized fashion.
To assess calibration, the Hosmer-Lemeshow test was applied.
The nonsignificant values that we obtained with this test were an indicator of good calibration.
An alpha value of <0.05 was considered significant.
| RESULTS
The statistical evaluation included data obtained from 2,510 study participants. Acute hip pain was reported by nine participants (0.36%), chronic hip pain by 124 participants (4.94%) and disabling chronic hip pain by 39 participants (1.55%). In 59 (47%) participants, the hip pain was a component of an oligolocular pain pattern, and in 62 participants (50%) it was a component of a more widespread pain pattern. Table 1 displays participant demographics and illustrates that the study sample was representative of the overall German population (Häuser, Schmutzer, Hinz, Hilbert, & Brähler, 2013) . 
| DISCUSSION
In our cohort of 2,515 participants, nine reported acute hip pain, 124 chronic pain and 39 disabling chronic pain, giving a total of 172 (6.9%) participants who experienced some type and severity of hip pain. This figure is lower than that found in previous studies. A study conducted in 2011 that was also composed of a representative sample of the German population found that 13% of the study population had experienced hip pain within the previous 7 days (Häuser et al., 2009) 
. A US
Framingham study also examined a representative sample of the population and found a 20.4% incidence of hip pain (Arendt-Nielsen, 2017). However, participant reports of pain "on most days" did not allow accurate timing of their pain experience. Kim et al. (2015) recruited 4,796 study participants, aged 45-79 years, of whom 24.7% of women and 14.7% of men reported hip pain. These disparities in the percentages of study subjects reporting pain may result from differences in participant demographics and/or differing time spans of data collection. Age and depressive disorder increased the probability of disabling chronic hip pain compared with pain-free participants. The association between obesity and disabling chronic hip pain was not statistically significant, in contrast to the strong association between depressive disorder and disabling chronic hip pain (OR 28.22 [95% CI 12.98, 61 .33]).
The most frequent cause of chronic hip pain is degenerative osteoarthritis of the hip joint. However, there is only a moderate degree of correlation between clinical symptoms and radiological findings in these patients (Fransen, Agaliotis, Bridgett, & Mackey, 2011; Kim et al., 2015) . Musculoskeletal discomfort in the lower extremities, A similar correlation was found in our participant group.
Our results for depressive disorder showed a stronger association with hip pain than our results for obesity. Studies from various research centres have demonstrated a positive association between pain in different somatic sites and depressive symptoms (Häuser et al., 2014; Young, Benold, Whitham, & Burge, 2011) . Our study supports these findings and showed that there is a strong association between elevated values on the depression scale and chronic disabling chronic hip pain, as demonstrated by the OR.
The current literature places increased importance on psychological factors when addressing the lack of correlation of objective and radiological findings with the patient experience of pain. Degenerative osteoarthritis is the most frequent cause of chronic hip pain but only a weak correlation has been found between the degenerative changes present and pain (Fransen et al., 2011; Kim et al., 2015) . Factors contributing to pain and disability are periarticular disturbances of the muscles and tendons stabilizing the hip joint which cause functional limitation and diminish the quality of life (Plinsinga et al., 2018) . The intensity of pain experienced from the hip joint, and particularly the functional limitations that ensue, are influenced not only by the pathological changes in the joint, but also by psychological cofactors such as fear, depression and catastrophizing (Plinsinga et al., 2018; Tarakji et al., 2018; Wood et al., 2016; Zambon et al., 2016) . The relationship between pain and depression has been described as reciprocal (Calders & van Ginckel, 2018) . With our participant group, we found that increased levels of depression correlated with an increased probability of experiencing disabling chronic hip pain in comparison with the pain-free participants. This contributed to an increased value for the calculated variance in our regression analysis. Other authors have also observed that these psychological cofactors have contributed to the patient experience of intra-and extra-articular pain (Plinsinga et al., 2018; Tarakji et al., 2018; Wood et al., 2016) .
Our results support the recommendation of previous researchers, that additional diagnostic studies should be performed for patients who experience chronic hip pain, particularly when there is a discrepancy between subjective pain levels and objective functional limitations. The evaluation of psychological health status can detect and identify coincident psychological cofactors that, with appropriate treatment, can enhance a conservative and more successful operative outcome (Sieberg et al., 2017; Wood et al., 2016) . 
| Limitations
The questionnaire filled out by participants was used to establish the RPS and identify the specific symptom of hip pain. However, participants were not always able to determine the exact location and source of their pain. In addition, the exact aetiology of participant pain could not be definitely established because of the lack of a clinical and physical examination. The possibility that pain was incorrectly attributed to the hip may have occurred in some cases, and consequent distortion of our results could not be excluded.
Values for height and weight were self-reported by participants, who frequently under-report their weight (Keith, Fontaine, Pajewski, Mehta, & Allison, 2011) . As a result, the body weight of our cohort was lower than in published epidemiological data (Kurth, 2012) .
Therefore, we chose to use BMI, as used in the WHO classification of obesity. However, BMI reflects total weight, rather than the distribution of fat within the body. It has been shown that the results of mass or fat distribution are dependent on the measurement method (Dario et al., 2016) .
Other potential predictive factors that can influence pain experience, such as physical activity level, physical fitness, contentment/stress level at work and degree of mobility were not assessed. In addition, the severity of the depressive disorder was not clinically evaluated. Our questionnaire was used as a screening tool only.
The design of the present cross-sectional study did not allow us to establish a direct causal relationship between the assessed risk factors and hip pain. In addition, the strength of evidence in observational studies is very limited when there is only a weak association between the predictor and entity studied (OR <4) and is more representative of a statistical bias than a causal relationship (Grimes & Schulz, 2012) . In our study, this was the case with obesity, in contrast to the strong association between depressive symptomatology and disabling chronic hip pain.
The response rate to our questionnaire was satisfactory, at 57%.
However, we could not exclude a selection bias towards participants who experience pain being consequently more motivated to complete the questionnaire.
| CONCLUSIONS
Obesity and increased depressive symptomatology are independent predictors of chronic hip pain. We found a strong association between physical disability from chronic hip pain, as subjectively reported by the participants, and depressive disorder.
Hip pain was rarely unilocular in our study. Based on our findings of a strong association between depressive symptomatology and hip pain, we suggest that patients experiencing chronic hip pain would benefit from screening for depressive disorder. 
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